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EDITOR'S NOTE 

i 



Special educator) who want to use microcomputers in their j 
programs can learn from the experiences of others. In many * 
locations across the country, special educators have been very 
instrumental in implementing microcomputer applications in the 
schools. Special education teachers have used microcomputers to 
provide computer-assisted instruction (CAI), computer-managed 
instruction (CMI), and communication aids with handicapped 
students. Administrators have used microcomputers to support 
record-keeping and reporting tasks associated with the 
requirements of federal and state regulations. 

Recognizing the importance of these developments, the U.S. 
Department of Education, Special Education Programs (SEP), 
sponsored a suudy of implementation issues related to the use of 
microcomputers in special education. Through interviews and 
observations in local school dis tr icts , , informat ion was obtained 
that could help others who are just getting started with this 
technology, or who are looking for alternative approaches. 

One of the products that resulted from this study was a series of 
ten reports that summarized the principal findings.^ These 
reports were issued monthly, from January to October, 1984, as 
the MICRQSEED InXarmalifin Bullfiliiu The full series is reprinted 
here. * 

This material is in the public domain. Educators are invited to 
make additional copies,. if they wish, and share these reports 
with colleagues. 
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Why study microcomputers In special education ? v , 

Special educators who want to use microcomputers in their programs can 
learrv from thp experiences of others.' 'In 'many locations across the coun- 
try, special educators have been- very instrumental in^ implementing micro- 
computer applications in the schools. Special education teachers have used 
, microcomputers to provide computer-assisted instruction (CAD, computer- 
managed instruction (CMI), and communication aids with handicapped - * stu- 
dents.* Adm i n i strators have used m icrocomputers to support record-keep i ng 
and reporting tasks associated with the requirements of Public La^ 94-142. 

Recognizing the importance of these developments, the U.S. Department of 
Education, Special Education Programs, has sponsored a study of implementa- 
tion issues related to the use of microcomputers in special educatiorf. 
v Through interviews and observations in local school districts, information 
has been obtained that can be useful to others who are just getting started 
'with this technology, or who are' looking for better "approaches. This 

series of ten, Information Bui let ins that 

ht 



report is an introduction td*^ a 



will document successes and problems of microcomputer implementation, 
is hoped that dissemination of this material wi I I , foster rep I i cat ion of the 
most promising practices and procedures, and will prevent some unnecessary 
mistakes. 



What is the focus of this study? 
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Using a case study approach, a number of school organization issues that 
affect the process of microcomputer adoption were examined: 

f 

* Collaboration between special and regular education programs — can 
both groups share the technology, and what procedures support mu- 
tual ly beneficial usage? When available resources are shared, mi- 
crocomputer adoption becomes more affordable. Nevertheless, each 
program may have its own special objectives and the system Should 
be Resigned and managed to adequately address specific needs. 

* Decision-making patterns* in different stages of implementation — , 
who shou I d be i nvol ved in pi ann ing, adoption, purchase, coord i na- 
tion, training, schedul ing, etc.? Many different individuals, in- r 
eluding both administrators and teachers, may part icj pate in micro- 
computer implementation. The^roles and activities of each person, 
-as- individuals on as members of a group, will affect the implemen- 
tation process. 

* Administrative and instructional uses of microcomputers — can the 
microcomputers serve ' d i f f erent needs of adm i n i strators and 
teachers? Earlier experiences of school districts wit^mainframe 
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computers suggested that, admi nistrtfti ve applications (such as re- 
cord-keeping/ payroll, and repo/t-generat ion) were often given 
higher priority and tended to'push the instructional applications 
off the system. Would this afso be the case with microcomputers? 
Alternately, what procedures and policies can school districts fol- 
*». low to ensure that each type ol. a"pp I i cat ion receives equitable al- 
location of the resources?- / 

• Training — what do special educators need to know, to use micro- 
computers effectively, how can th (s \ nformat ion be provided? The 
introduction of any new technology into the schools turns educa- 
tors, once again, into "students." Efcth the nature arvd the extent 
of training offered to teachers can vary greatly. Th§ study ex- 
amined the "content and format of different training approaches, and 
investigated the effect of training on subsequent use of the micro- 
computers. ' \ / 

Emerging roles — what mev^ski I I s, responsibilities, and opportuni- 
. ties aecompany the implementation of microcomputers? Over time, 
the numbers of microcomputers, users, and app I (cations - may in- 
crease. With this growth, the requirements for technical knowledge 
and coordination expan^ Local educators, begin to shoulder greater 
responsibility for management of the microcomputer system, either 
through their own initiatives or as a result of administratis 
d i P-ect ion. 

Each of these key issues provided a framework for the collection of infor- 
mation on the implementation experiences, in school districts where micro- 
computers have been used in special education. The data and findings from 
this study represent a timely information resource for others who would 
like to adopt microcomputers to improve their services for handicapped stu- 



dents. 



How was the study conducted? 

The study was conducted in 12 local school districts, that^ have already 
implemented microcomputers in their special education programs. The school 
districts were, carefully selected to include 6 variety of characteristics 
considered important for the investigation: 



<5 



Wide geographic distribution v* case studies were conducted in 
school districts in Arizpna, California, *ldaho, Louisiana, Massa- 
chusetts, Michigan, Minnesota, New Jersey, New York, Ohio, Virgi- 
nia, and Wyoming. 

Diversity of applications — across. the cases, microcomputers were 
used for administrative and instructional applications and to pro- 
vide services v to both elementary and secondary students; in each of 
the districts, special education services were provided to students 
with a variety of different handicapping conditions* 
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History of use — al l the districts had at.-.least one-end-one-hal f. 
years of microcomputer experience. ' •* ' 

♦ * 

Collaboration — in some districts the special education applica- 
tions of microcomputers were , independerttj* in other districts they 
shared the resources with reglilar educatlotiy/- 



) 



What were the characteristics of the microcomputer systems studied? 

A microcomputer is«a sel f -stand ing, d^ta processing device based on a 
microprocessor chip. , A microcomputer includes, at a minimum, an ^nput 
medium "(usually a keyboard) for data entry, a° display (usually a video 
monitor, cathode ray tube -7 CRT), a central processing unit (CPU),, and 
some fofm of permanent memory support (e.g., tape recorder, disc drives 
etc.). 



A microcomputer ••system" in a school district was defined as a set of 
microcomputers shared by an identifiable group of users. The microcom- 
puters could serve a variety of purpQses and specific applications by users 
could be relatively independent. Nevertheless, "the "system 11 was character- 
ized by the presence of shared decision-making patterns In^ initial pur- 
chase and adoption; allocation and scheduling of microcomputers; sharing of 
software; provision of maintenance; and arrangements to provide technical 
assistance or training, to users. 

Although more than one ^microcomputer system <was present * in some of the 
stydied school districts, the . case study investigation focused on the 
system of microcomputers that was used, at least *in part, to support 
special education services. The type of support was^ instructional, 
administrative, or both. > 

The number of microcomputers present in the systems studied varied from 
two, in a special educatiorvadm-inistrative system, to 298, In, a district- 
wide, administrative and instructional system. Three of the systems (ohe 
administrative, two instructional) were designed -for special education 
applications only; the other nine included applications for bo'fh special 
and regular education programs; 



What applications of microcomputer? were made in special education? 

Microcomputer uses In special education varied greatly. In some districts, 
the microcomputer system was fairly limited to a narrowly-defined project; 
in other districts, teachers and administrators were* more free to experi- 
ment and initiate new microcomputer-based activities, where" they saw the 
need and the applicability. 

In general, the most common instructional use of microcomputers with 
special, education students was for computer-assisted instruction (CAI). 
X This occurred in self-contained classrooms, resources rooms, and, in a few 
cases, in I arge computer " labs. 11 Younger students used CAI software to 
develop primary level academic skills: letter and number recognition, 
shape and color discrimination. "Dri I l-and-pract ice" and educational game 
^ software was common. v * 

ERIC : — . g ^_ 
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CAI with older^ or ftore advanced special education students emphasized - 

• mathematics, reading, and spelling skills*. Word processing software Was 
used to improve writing -sWMs and to foster eye-hand coordination.' 
Microcomputers were also used as communication aids. In one district a 
microcomputer was fitted with a special keyboard gri.d for a physically . 
'impaired student. In another distl^fct, microcomputer app I i cat ions were 

being developed in the pr6gram for students with hearing Impairments. In^ 
. some districts, computer-managed instruction (CMI) was also used in special 
education., either as an integral part, of the CAI effort, or separately to 
measure student achievement and plan instructional objectives. * 

.1 - 

For the most part, administrative app I icatlbns of microcomputers in special 
education were s-i mi I ar to uses in regular education: recordkeeping and re- 
porting, word processing, inventory, schedu I ing, ^etc. Nevertheless, two 
districts had implemented' custom-designed*, IEP development and monitoring 

• systems. Many other districts indicated that tt)4y were planning or deve- 
loping microcomputer-based IEP Systems." 



What topics will the information bulletins cover? 

\ \ : ' > % > 

This bulletin is the first of ten. The other buJIetins in the series will 
each focus on individual issues that arose from the research' and represent 
educators' concerns regarding use of microcomputers in speei a I*" education: 

! 

• Strategies for administrators: managing implementation. 

• Special education applications of microcomputers. 

• Managing microcomputers^ in the classroom. * 

• Balancing instructional and administrative app I i cat ions: coopera- 
tion versus competition.. 

• Collaboration between special and regular educators ih the use of 
.a „ microcomputers. 

• New and emerging roles for educators. O 

I — 

CO 



Training educators to ube microcomputers effectively. 



• Mainframes and* microcomputers; choices, decision-making, and coor- °0 
d i nation. 

> ' ■ • 

• Centralized and decentralized implementation strategies:, a manage- 
ment i ssuei 



Information Bullttln No. 1: January I, 1984 Jtk This rtstarch sponsortd by tht U.S. Ofpartmtnt of Education, Sptdal 

^ Education frogrms, Division of Educational Strvfcts; Contract Numbtr 

Projtct Dlrtctor: Ton V. Hanlty, SKA - • 300-82 -0250* Tht t*o-ytar projtct 1$ btlng pnducttd by SUA Ttchnolo- 
Principal fnvtstlgator: ftobtrt K. Yin, COSMOS , Inc., of Arlington, Virginia, and COSMOS. Corporation of Washlng- 

01sst*1nat1on Sptclallst: Laura S. Clark, SIU D.C. Tht opinions txprtsttd In this dcMCuiatnt art thost of tht au- 

Cast Study Sptclallst: J. Lynnt WMtt, COSMOS P#r and do not ntctsMMly rtfltct tht position or policy of tht U.S. 

' Editor: Margartt A. Brand 1$,$RA Otpartatftt of. Education, and no Official tndorstwtnt should, bt^tiif#r>td. 

ERIC : : : >\" V'" , ' ^ '\i 



MICROSPED 


: No.) ' 


Microcomputers 


INFORMATION feuiLETIN 


2 

.4 


Special Education 



er|c" 



Implementation Strategies 



What Is The Implementation Problem ? . 

By now,, many school districts and special education' programs across the 
country have acquired microcomputers- for their students. However, the 
decision to acquire, (or adopt) v microcomputers is but the first step in 
• using them effectively. Districts and schools must s^N work hard to 
implement the new technology— i.e. , integrating m i crocompuWs into a cur- 
ricu1um--before any learning outcomes can be expected. V 

Unfortunately, more attention has been devoted, in .the past, ito 'questions 
.about initial purchase, acquisition, or adoption;* Less attention has been 
given to the implementation phase. Yet, even the best acquisition plans 
can change, due to unanticipated events during implementation. Sometimes," 
existing organizational procedures within a district or school will have to 
be mod i £i ed. 

Implementation can also be the phase when a district or school can 
experience substantial frustrations. For example, microcomputer installa-" 
tion must be accompanied by staff training, and the appropriate software 
must be availabUi or the machines may not be used properly. Similarly 
some supervisqflPflerson may have to monitor the use of the microcomputers,' 
to serve? as a trouble-shooter, and even to make quick repairs, if neces- 
S9r M kl However ' thls f yP e of person may not' have been identified or be 
available. When implementation doe^ not proceed smoothly, the initial 
investments will have been wasted, a^nd the mi crocomputers . (as with many 
other new educational technologies) may literally end up in a closet. 



What ^Xformat ion Will This Bulle tin Provide? 

This Information Bulletin -will outline seven elements of. effective imple- 
mentation strategies. \The information is based on the results from 12 
case studies of microcomputer use % special education. This Bulletin 
identifies all of the basic elements, but many of them will be covered in 
greater detail in subsequent Bulletins. 

A key task for every administrator is to translate these elements into the 
special l ocal setting in which microcomputers are being implemented. Every 
setting is different, and local educators best understand their own schools 
and the special" needs of fheir students. Thus, the implementation chal- 
lenge is^ to incorporate the elements described below into the specific 
classrpqrn, school, or district setting in which special education students 
are to be taught. 
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What Are the Ma.jor Elements of Effective Unp'lementatlon ? 

1. Acquire Microcomputers on an Incremental Basis. In every district 
studied, individual microcomputer units were added to the curriculum over a 
period of years. This gradual increase in the number of microcomputers 
helped staff adjust to the vary ing, managerial tifmands, and avoided problems 
that could 'have occurred" if training, J nsta 1 1 aHon', or Initiation of use 
had been conducted too suddenly. . ' " , + 4 

/ < 

' \\ ' The strategy of following a gradual increase Is possible given the nature 

of microcomputers — self-standing,, independent computing units. J Because 
each unit is independent, a microcomputer "system" can grow infclrementa 1 1 y 
(in contrast fb mainframe or minicomputer systems); administrators should 
take advantage of this feature. 

_ > . 

2. Appoint a Microcomputer Coordinator. Every microcomputer system should 
have some person who is responsible for administering the microcomputers. ' 
District level, and even bui Id ing level , coordinators were found In many of 
the successful microcomputer systems that were studied. A coordinator can 
help In many ways: providing sound advice regarding hardware and software 
acquisitions; allocating the units to specific classroom or office loca- 
tions; offering training and technical assistance to us^s; and maintaining* 
and upgrading the system. 

3. Formal l-ze Staff or User Training. , Formal staff training was found to 
be an Important facet of the implementation process. Such training Is dif- 
ferent from the bne-on-one technical assistance that every user should re- 
ceive in learning how to use* a microcomputer. For successful Implementa- 
tion throughout a district, training must go beyond this individual techni- 
cal assistance — : although it, too, must be present* 

4. Involve Both Administrators and Teachers in the Implementation Pro- 
cess. The case studies found different patterns of participation l-n the 
school d Istrl'cts, *But the more successful I systems all had participation by 



both administrative and teaching aersonnel. When both groups work to- 
gether, classroom ne^ds are repre^ripd and district resourpes are made f- 
more accessible; the system grows amFqpp 1 1 cat ions expand. 

5. Make* Microcomputer App 1 1 cat ions Work Early; Start with Simple Ap- , 
proaches. Microcomputers can be used in such a variety- of ways that admi- 
nistrators may be tempted to design complex arrangements that are difficult 
to Implement. An alternative strategy, followed in most of the case stu- 
dies, Is to start with some simple applications and make them work early. 
This Initial success will generate increased interest and support f or , the 
microcomputers, and may also silence potential critics. ✓ 

There are several ways to' encourage « early use. First, regard less \ of the 
broader curriculum plan, the initial microcomputers may be assigned to* the 
most avid enthusiasts — e.g., teachers who already have learned a little 
about microcomputers on their own and who can make immediate use of the new 
'machine. Second, the microcomputers can " be acquired at the end of the 
spring semester, allowing for some planning time and staff experimentation 
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over the summer, before school starts again. Third, advanced students— 
e»g»'# gifted/talented students from a senior high school — may be engaged in 
helping to develop ' software or even 'to supervise the use of the microcom- 
puters at lower grade levels. Fourth^ and most "simply, administrators 
should avoid grandiose plans and move^as quickly as possibl-e to get the 
machines working on some useful activity. 

As these early applications are initiated, microcomputer use can gradually 
be expanded by adding new applications, training more users, assigning the 
units to different classrooms, or upgrading the units with more hardware 
and software. But all of these steps should be taken gradua I I y', after some 
early uses have proven successful. 

6. Expand Microcomputer .Uses to Include Administrative as well as Instruc- 
, tional Appl ications. As more microcomputer units are gradual ly added, a 

further strategy is to expand the uses to both administrative and instruc- 
tional applications* This mixed use is an important objective even if the 
microcomputers were originally used for only administrative or only 
instructional applications. Making the microcomputers serve both admini- 
strators f , and teachers f needs w i ns support for the system from both types 
of users. 

7. Define and Nurture a Microcomputer "System." A district or school 
usually acquires and implements several microcomputers within the same 
"system." (A. "system" of microcomputers is an organizational, not a tech- 
nical definition — because decisions are made about the units as a group.) 
The same system may not only have many different units, but 'it may also 
have different brands of hardware. Indeed, this was the preva>Hng pattern 
in. the case studies. , 

For implementation, an important principle, at the outset, is to attend to 
each system of microcomputers independently, even though more than one sys- 
tem may exist. Similarly, the microcomputer system may be managed indepen- 
dently of any. existing mainframe or minicomputer systems. Only after the 
microcomputer system has grown, and some successful applications have been 
experienced^ should questions about a fuller integration (either of all the 
microcomputers in a district or of all the computer facilities) be consi- 
dered, i f at a I I . 

In the twelve case studies, all but three had more than a single microcom- 
puter system. The coordinator of one system ■ (serving, for example, high 
school 4 students) was not necessarily involved with some other. system (serv- 
ing special education or, perhaps, elemehtary school students). The major 
objective was to ensure that each system was be incL implemented effective- 
ly* As these systems grew, questions concern I ng Their coordination (and 
potential competition) could be faced. A J ess^ effect! ve impjementation 
strategy would have been to .attempt 'to deal with the coordination question 
any earlier— when judgments about the role, and value of each system would 
have been premature. . , 
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What are the Barriers to Effective Implementation ? 



n 



Implementation will be more effective if the above elements are foUowed. 
All of these elements appear to make good sense, leading to an obvious 
question concerning the reasons why these elements cannot' always be incdr- 
^.poVated. In fact, several" barriers to effective implementation .often exist 
atftl are worth noting. ■ 

' / . ■ 

Failure t o PI an 'for Imp I omenta til on . Good implementation usual ly.'re-. 
quire^a modest degree of planning. DlTferent events must be orchestrated, 
some new resources jftay have to be found, and some type of system must pro- 
vide ■ monitoring and feedback information about ImpJemen tat ion "progress. 
Unfortunately, some districts spend In exhaustive effort, in making* the 
initial acquisitions, but overlook the planning needed for Implementation. 
One way of facilitating s'Uch planning is to make reviews of microcomputer 
use tnirt of the annual budgetary cycles* This wi^ll facilitate discussions 
about the ongoing microcomputer experience and can lead to more Informed 
decisions about use of the microcomputers. * 



^ Failure to Establish an Imp lementafrion Team. 
tlon, documented in the case sMies, depended upon the 
"implementation team," often collaborating informally, 
team was often different from the 



Effective' implementa- 
presence of a sma 1 1 
The implementation 
.. "adoption group" — frequently larger in 
sjLfe — involved in the initial decision to purchase the microcomputers. 
Members of the team had two key • character I st I c's — knowledge of teaching 
needs 'and access to administrative resources. The main purpose of such a 
team Is to foster smooth implementation. The team therefore "consists of 
the trouble-shooters and problem-solvers. £ For instance, if a teacher has 
forgotten how to accompl Ish a particular microcomputer operation, .some 
member of the team should be able to answer the inevitiable question. 



been 
Whether 
the 



Identify Additional Human Resources . Traditionally, computer use has 
seen as a substitute for human resources In educational settings, 
this outcome x is; true or not, however, is debatable. Regardless, 
lementation phase may require more human resources — e.g., parent 
volunteers, paraprof esslona Is, and graduate students— to work with the 
-studenjs who are using 'microcomputers. One 'final barrier to effective 
implementation, therefore, is the failure to identify such resources or to 
take advantage of them throughout the implementation process}. 



Next In this series: "Special Education Applications of Microcomputers." 
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Microcomputers are very flexible devices. Their specific use ("applica- 
tion") can vary greatly from one* setting to another. In spring of 1983, 
case studies were conducted in 12 school districts where microcomputers 
were being used in special education. A variety of applications had been 
implemented in those districts. Based on information collected in those 
cases studies, and on recent reports of additional uses that may become 
more common in the future, this Bui let in examines the types of applications 
that can be implemented in special education. 

What typ es of microcomputer applications are possible Tn special education ? 

It may be argued that each application of a microcomputer is different: 
even when the hardware and software are the same, variability among users 
.makes the specific application unique. This is a result of the interaction 
between the microcomputer and the user. Output from the microcomputer re- 
flects, in some manner, the input from the user. To the degree that users 
vary in the input they provide, and the software is designed to respond, 
differently to varying input, each application will represent a different 
sequence of events. 

Nevertheless, the increasing experience of educators with microcomputers 
leads to an understanding that there are categories ©r types of microcom- 
puter applications which are evolving in the schools. On the simplest 
level, many educators draw an initial distinction between ■ instructional and 
administrative applications. In spefcial educa-fion, both tff these broad 
types have been implemented In the schools, as we I I as a third type: im- 
pairment compensation . 

What are "Instructional applications" ? 

When a microcomputer is used to provide or manage d irect Instruction to a 
student, that is an Instructional application. The goal of instructional 
applications is to increase the student's cognitive ability. Within' the 
category of instructional applications, there are a nuJhber of major sub- 
categories: \ 

J 

• Computer-ass I sted Instruct i on (CA I ) * The computer Is used to pro- 
4 vide direct instruction in traid it tona I educational areas, A key 
feature of CAI Is its focus on the academic skills, rather than ort- 
the computer Itself. CAI has been the center of much attention in 
special education, and .three general subtypes are of ten ment toned : ' 
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"Drl I l-and-practice": this is the simplest instructional meth- 
od; items are presented in a quiz-like format and responses are 
measured (and r6inforced) for correctness. Dr i I l-and-pract ice 
software is designed to supplement, rather than to replace, 
instruction - . 

— Tutorial: . this approach is intended to provide as much of the 
actual instruction as possible. The student is led through the 
^material In a manner that resembles a normal secfuence of In- 
structional steps. One major* difference between this an? 
dr i I l-and-pract ice is that tutorial software presents new mate- 
rial; drl I l-and-pract Ice does not. 

— Simulation: this method presents the key aspects or elements 
of an environment to the student and Invites the student to 
participate in decision-making. Via* student input, systems of 
cause and effect are "simulated 11 by the microcomputer. 

Other subtypes have also been proposed, but there are differences 
of opinion as to what they represent. "Educational games/ 1 for ex- 
ample, seem to usually fall Into- one of the three subcategories 
defined above, but incorporate a system of controlled rewards to* 
motivate student participation. "Problem-solving, 11 by some defini- 
tions, Includes use of computer programming or "utilities" software 
and, therefore', may be considered a form of 'computer literacy or 
^programming. Alternatively, some educators describe "problem solv- 
ing"' as a tutorial method used in science, English, social studies, 
ahd mathematics: the computer presents word problems; the student 
solves them and, when successf u I , moves on to the next lesson. 
Word processing software has been Introduced in many classrooms to 
t promote reading, grammar, and composition skills. In special edu- 
cation, word processing Is also used to foster attention, eye-hand 
coordination, and fine motor skills. 

• ^Computer I tteracy . The computer is used to promote two related ob- 

jectives: (1^ to foster acceptance and understanding of the com- 
puter itself; and {2) to demonstrate and teach the student how to 
use the computer to accomplish real- life tasks. 

• Computer programming/science . The focus of learning is on the com- 
puter itself; how to control the operation of the microcomputer 
and how to develop new applications of the technology. 

• Computer-managed i n struct I on (CM I ) . The teacher uses the computer 
as a management tool to measure, plan, and monitor instruction. 

What are "administrative applications"? 

In the simplest sense, an administrative application is one^ performed by or 
for a school administrator. A school district Is an organization and, con- 
sequently, the general types of administrative applications in the schools 
are similar to microcomputer uses in other organizations: 
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• financial management systems; 
t Information management systems; 

^ # report preparation (Including charts and graphs); and * - 

• word process I ng' and mailing* 

Some of the more pommon applications observed In the 12 case Studies In- 
cluded attendance and enrollment systems, inventories of, equipment and sup- 
plies, schedules, personnel Information, and student records. In special 
education, microcomputers were also used to assemble and manage "child 
count 11 data and to develop and monitor Individualized Educational Plans 

What are "Impairment compenset4on applications"? 

Many researchers and educators are especially ^xclted about tl^ potential 
value of microprocessor-based, technologies fo prbvide prosthetic solutions 
for specific, impairments. In an .educational setting, such applications t 
.can make It possible for handicapped students to engage more , d I rect I y In 
educational programs and, hopefully, to participate more fully In the soc- 
ial mainstream. The applications of microcomputer technology can Include: 
sensory (perceptual) compensation, communication aids, physical control 
(robotics), /personal. management, and vocational adaptation" and 
accommodation. 

» * 

What appl 1 cat Ions were Implemented In the studied school districts? A 

f 

A variety of applications ware Implemented in the studied .school dis- 
tricts. Three will be briefly described; each represents one of the three 
broad typ'es described above: Instructional, administrative, and impairment 
compensat ion • * ■ 

Computer-assisted Instruction: Oakhurst, New Jersey ., In a self-contained 
classroom for young (six and seven year-old) neurological ly Impaired chil- 
dren, the microcomputer was used to develop simple discrimination and rec- 
ognition skills.' For example, one software program presented sequences of 
letters from the alphabet. In each presentation, one letter was missing. 
The student f s task was to press the' key representing the missing letter. 
Correct responses were rewarded with- a starburst pattern that appeared on 
the video monitor. Incorrect responses were *fol lowed by prompts and an op- 
portunity to try again. After the second error, the program supplied the 
correct response, and moved on to another letter sequence. 

IEP management system: Tal I ulah, Louisiana . An extensive IEP development, * ^ 
monitoring, and reporting system was coauthored by the districts director 
of special education and a professional computer programmer. The "special 
education nodule' 1 created and maintained student files. Records could be 
added, deleted, and changed. A variety of reports,- such as IEP objectives 
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and goals A progress evaluations, and school surtmaries, were generated. In 
addition, the system also handled general business and accounting for the 
special education program. .The software package was copied and* Implemented 
in numerous other school districts. 

Communication Aid: Boise, Idaho . Tne first microcomputer adopted for spe- 
cial education In this district was used to provide communication assis- 
tance for a severely Impaired (quadr i p I eg Vc) teen-age girl. The student 
had limited use of one arm, •limited head control, and no speech. The 
microcomputer was fitted with a- special keyboard grid that allowed her to 
press desired keys. She used the microcomputer both for communication and 
for some computer-assisted Instruction. 

What's so special about special education use of microcomputer? 

> In a majority of the districts that were studied, special and regular edu- 
cation programs shared fhe microcomputers. Regular and special education 
teachers received the same Inservice training and many of the applications 
were similar for both groups of users. 

However, as the examples above Indicate, m I crodpmputers provide solutions! 
that offer particular- usefulness In special education. In "the second and 
third examples — tbe I EP and the communication applications — the relevance- 
to special education is clear. In the first — CAI In pr imary- level letter 
discrimination — the software could be used with either regular or special 
education students. Nevertheless, as many "special education teachers 
pointed out, this type of use was particularly beneficial with their 
students: 

2 • Th e software^ especially If It contained a "game" element, was very 

3 effective in attract ing. and maintaining the student's attention. 
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For unknown reasons, the students find the "correct Ions" from the 
machine to be non-threatening. They can make mistakes, but move 
right on and'try again without the experience of "failure." 

I • In specjal education c I assrooms,* the available microcomputers will 

CO help keep some students occupied — allowing the teacher to work more 

A3 Individually with other students who are not using the microcom- 

puters at the time. 

These are additional, Incidental factors that special education teachers 
mentioned as reasons for.thefr acceptance of the technology. 

The . next Bulletin in this series will focus on "Ml crocomputers In the 
School 
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Microcomputers in the Schools 



This issue of MICROSPED Information Bulletin focuses on the ihtroduction of 
microcomputers into kchools and classrooms. The information reported here 
is derived from case studies of 12 school districts where microcomputers 
are used in .special education. 

» 

What steps are necessary before microcomputers are placed In the school? 

Whether or not microcomputers ere already present In a school, It Is essen- 
tial to plan ahead for any new microcomputers that wi I I be Installed. Some 
of the decisions that need to be made are: 

• How will, each microcomputer .be used? 

• Who is going to use It? 

• What kind of hardware and software Is required? 

• What local funds and resources are available? 
Where will the microcomputer be located? 

• What are the needs for training? 

In general, an understanding of how the microcomputer will be used presents 
a fabric for all the other decisions. Planning the Initial applications' — 
particularly in a school with little or no prior experience with microcom- 
puters — is very important. Early success with the technology will en- 
courage teachers to become more t involved >and will provide experiences that 
can be Imitated by others. 

Who should be involved in determining initial use? 

For instructional *appl ications of microcomputers, both teachers and admini- 
strators should share in^thd decision-making process. Early participation 
by teachers accomplishes two things: *(1) it ensures that the microcom- 
puters will s&rve teachers 1 percei^ea instructional needs; and (2) It 
serves J"9 identify the teachers who are most interested and will make the 
best candidates for initial appl ications. . 

Participation by admi n istrators, such as principals, will foster their sup- 
port for the use of microcomputers. This support is critical for initial 
and continuing funding, 'and is also a key factor in timely allocation of 
other resources — funding and staff time for training programs, classroom 
or "lab" space, scheduling and management of the mi crocompqter system,, 
establ isfciment of software libraries, etc. 

The planning team Should also include someone with experience and knowledge 
about microcomputers. If no one in the school has such a background,, 
technical advice should be sought from someone outside the school. 
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How should hardware and software be selected? 

The Initial plan for microcomputer use will telp determine the equipment 
that shool4 be purchased. Software Is a key consideration* ■ The type of 
application planned (drl l.l-and-practlce, tutorial, etc.), the content area 
(arithmetic, English, social studies, etc.), and the ability range of the 
students must all be considered. / 

If local staff are not familiar with software products, they should seek 
out — from other schoo Is, s d\ str I cts , co 1 1 eges , educat I ona I journa Is an d 
magazines — the opinions of educators who have had experience with educa-' 
tional ''courseware." Once appropriate software has been Identified, then" 
the selection of hardware can -be made: the hardware will be that which 
runs the Identified software — plus a range of other software, to allow 
for future growth In applications. If more than one brand of hardware 
meets that ■ requ Irement, then consider factors such as price, local repair' 
and technical services. Within budget constraints, also consider the cost 
and usefulness of peripheral devices. With most educational applications, 
at \ehst one pointer (it can be shared by a number of microcomputers) Is. 
required. Disk drives, If they can be afforded, greatly simplify and speed 
up the tasks of loading, running, ,and saving programs and' data. 

Wf\ich teachers should be allocated microcomputers? 

Microcomputers, especially the first units introduced In. a school, should 
be provided 'only to* those teachers who 'have Indicated interest in using" 
this technology and who have some 'concrete plans and objectives. Further, 
all such teachers should * receive some preliminary training,,. Including 
"hands-on" experience, in using the* microcomputers. ,Th/s could^occur in an 
inservlce training program' If one is^arlready operating In the district, 

at another" school that has had more experience with 
If no * training opportunities are available In th$ 
teachers may be sent to training sessions In other 
ocal colleges, conferences, or commercially sponsored 
(Plann ing\ for microcomputer Introduction must consider 
have to be allocated to meet the teachers 1 needs for 
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Where should the microcomputers be located? 

There are two generaf rules governing, microcomputer location: 

1. The location-* shfbuld be easily accessible to those who intend to 
use the microcomputer. 

2. The location and activity shoul d not present a d I str act Ion to 
others who are engaged'* in non-computer-related activities. > 

When microcomputers are placed in classrooms, steps shoufd be taker\ to 
reduce Interference with other class activities. If the classroom Is large 
enough, a section can be set off as a microcomputer area. If possible, 
room dividers (e.g., large bookcases) may be- Installed to provide more 
shielding 'between the d I f ferent activities. 

Placement of microcomputers In classrooms assumes that there are enough 
microcomputers tg go around to satisfy the needs of all ^the teachers. 
Often, this Is not the case. When demand outstrips the availability ,qf 
equipment, microcomputers are placed In alternative locations. , 
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In the case studies of 12 school districts, microcomputers were found in a 
variety, of. non-classroom settings: in hallways, computer labs, offices, 
libraries, media centers, cloak rooms, and on moveable carts • In a few 
school districts, large computer labs were set up for numerous 
m i crocomputers , f urn I ture des i gned or ta 1 1 ored to the mi crocomputer use, 
£hd- software organized for easy access and storage. These larger settings 
also permitted a ful I class of students to be using the computer at the 
same time;, the teacher could move about the room providing individualized 
assistance. 

How can .microcomputers be shared? 

( Since rtost instructional microcomputers will be used by students and 
teachers* from more than one classroom, it is important to establish 
guidelines, responsibilities, and schedules for' shared usage. The first 
step in successful sharing is to make one person cJ early responsible for 
the microcomputer. |n>a school where there are only a few microcomputers 

\ and they are placed In classrooms, the classroom teacher Is often 
responsible for each unit; In a larger microcomputer system, one person 
(or a small group of persons) should be given the responsibility to 
coordinate the use of the microcomputers. 

In many of the visited school districts, sign-up sheets were a common 
me.thod used to reserve use of the microcomputers. In schools with large 
computer labs, formal schedules, agreed upon by the teachers, were 
established for use of the microcomputers. 

What about the microcomputer Workstation itself? 

Whether the microcomputer is located In a classroom dr In a computer 
cehter, the same sets of features contribute to. a supportive environment. 

• The keyboard ^and* monitor should be set on a table (or other 
'platform) that will al low the student to enter keystrokes at an 

appropriate height and will provide easy viewing of the video 
monitor. NOTE: Some adjustments will be required If smaller and 
larger students are both using the ^affie workstation. 

• There should be some space alongside or in front of the 
microcomputer for* papers and boote^/ Students will often need to 

. take notes or have reading materTtfT with them when they use the 
' microcomputer. , 

• Software (discs, cassettes) and any necessary documentation should 
t b4 convlen iently locate^ and organized. Students' 4 sfiould be 

instructed In how , to find the software and, subsequently, hovr to 
replace It so the ne*t user wl IJ also be able to access it. 

• It is a very good idea to have signs prominently posted around the 
workstation, describing some of the key steps in operating the 
microcomputer (e.g., "How to load a program: Step 1...") and 
warn Ing about possi bl e probl ems (e.g. , "Be sure to remove your 
diskette when you are finished and put *it back where It came 
from!", "Don't POUND on the keysl") 

More than one student can be assigned to a microcomputer at a time. T*o 
' students can sit in front of the terminal, even if only one Is using the 
keyboard; they can take turns. This process was observed In many districts 
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and seemed, to work well, especially with younger students. When the 
courseware has a game, el ement, the students tend to help one another and 
also learn from each other's mistakes. 
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What are some of the problem areas and what can be done about them? 

Underut 1 1 ization ~ This can occur for a number of reasons: lacK of 
interest by teachers who wer^ assigned the microcomputers, Inadequate or 
faulty software. Insufficient train Ing, placement ( Inconvenient or 
inaccessible) of the units. In each case, the specific problem should be 
identified and the logical solution implemented; reass Ignment, - more or 
better quality software, training, relocation of the units. When possible, 
more experienced users should be encouraged to provide technical assistance 
to teacKers who are experiencing difficulties.^ 

Maintenance \ — Microcomputers are remarkably, re I i able machines. Very few 
technical problems were reportejl in the % t\2 . ! d istr \gfe that were studied. 
Nevertheless, problems can occur and when they do it is important to pro- 
vide timely and effective repairs. Quite often, experienced microcomputer 
users In a school district ( Includ Irtg students) can be called upon to cor- 
rect the problem. If that is not possible, a nearby service (such as a 
"local computer, store) should be cal led upon for needed repairs. Avoid 
expengi ve service agreements with dealers and manufacturers. MQSt 
microcomputers come with an. initial warranty. If there are major problems, 
they will usually be noted during the period covered. 

Software — This ,1s a key area of concern for many educators who are just 
beginning to use microcomputers. Unfortunately, there are no easy solu- 
tions — printed descriptions of software can be very deceptive; first-hand 
experience is the best criteria for selection. Consequently: 

1. Whenever possible, try to get information from teachers who have 
already used software, products. Their 'exper ience. with the product 
Is the best guidance for making a decision. 

2. INSIST ON THE RIGHT TO REVIEW ALL EDUCATIONAL PRODUCTS. BEFORE 
v - PURCHASE. The great majority of reputable software suppliers have 

a review policy (usually 30 days) on their products. Take this 
Opportunity and do not pay for any software until the product has 
/been tested out in the classroom. 

Another /software resource that can be tapped in some districts is teachers 
and students who have developed .good programming skills. Sometimes these 
individuals will be able to modify existing software and make it work 
better or more appropriately, or to develop special Software that is other- 
wise not available. Note*, however, that , Targe-sca le, "home-made" software' 
development is. generally not efficient, when suitable (and usual ly better) 
commercial software can be obtaBhed. 



Next in this series: Balancing instructional 
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* Administrative and Instructional Applications: 
Competitive or Complementary? 



\ A common debate is whether administrative applications tend to compete with 
>oi^ comp I ement the Instructional ones. Some people view administrative uses 
as eventually dominating a computer system and displacing the Instructional 
applications.. Others feel that the addition of administrative applications 
can lead to the more successful Implementation of a computer system, with 
more resources eventually being allocated to both types of uses. Thus, the 
balance of resources between these two types of appl i cat Ions can affect the 
growth and stability of the entire system. 

This bulletin will focus on how., both instructional and administrative 
applications can exist within the same microcomputer system. There are 
lessons that can be learned on the ways these two types of applications can 
complement each other, as well as strategies to be followed In Implementing 
and managing these separate appl I cat ions. 

The information for this bulletin is based on case studies conducted in 12 
school districts where microcomputers were being used in special 
education." The school districts were deliberately selected to represent 
cases where microcomputers were used for administrative applications only, 
instructional appl icatlons only, or for both types of uses. The three 
types of uses were compared over time — I.e., to see whether there was any 
evidence that the administrative applications were displacing Instructional 
ones, or whether they were producing Increased support for the entire 
microcomputer system. 
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How Are Instructional and Admin istrative Appl icat ions Defined ? 

In each school district, the extent to which microcomputers were used for 
instructional or administrative purposes was first determined. Thus, the 
major applications for 'each microcomputer were enumerated and identified as 
being either instructional or administrative based on the following: 

• the subject matter; 

• the dominant type of users; 

• the proportion of microcomputer hours used; and 

• the name and type of software. 




77 



mm 




Information Bulletin 5 Page 2 



; the,, .fo l Idwtng Is a 1 1st of Instructional app I leaf Ions commonly found in the 
school systr lets: 

/ > - • • computer I I teracy ■* v 

V' r \ • computer programming ■* ' . • : 

• word processing 

• computer-assisted Instruction 
' • computer-managed Instruction 

Administrative applications In the school districts were at both the 
district and school building levels and Included the following: 

, V • student scheduling • 

• grade reporting * 

• attendance reporting 
■ # test score data 

• student Information records 

• P3$$$' I preparation 

• .accounting and budgets ^ 

• personnel f lies - ' 

• education report production 

• Individualized Education Phans (1EP) development and monitoring 
What Determines the Initial Use of Microcomputers ? f 

Decisions made In the planning stages for. the microcomputer system 
determined the Initial pattern of microcomputer use for either 
instructional or administrative applications. In the 12 case studies some 
of the decisions that were addressed In prioritizing the microcomputers for 
either use were: . ' 

• the physical location of the, microcomputers (classrooms, district 
offices, school administrative offices); 

• accessible ity of the microcomputers to administrative staff and 
teaching staff; 1 

& '■ 

• the a I location of hardware resources; 

• scheduling of microcomputer time; and 

• the acquisition of software. 

In most school districts with only Instructional microcomputers, teachers 
or buildi/ig administrators were the Initial users. Usually these persons 
became interested in the Instructional potential of microcomputers on their 
own and acquired a unit in their classroom or school. This initial 
interest then set the pattern and direction for other teachers to acquire 
microcomputers for Instructional use. Only later In ' the process tMO 
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district ^dmin istrcstors become involved * in microcomputer use, based on 
teachers 1 or principals 1 requests for ^equipment, and needs for technical 
, — . assistance and training. I 

Alternatively, there were school districts where dlstfict administrators 
served as the Impetus for adopting microcomputers. In these cases, 
<J I str I ct adm I n I strators secured fund I ng and resources for acqu i r I ng the 
microcomputers and software .Incremental ly, or made bulk purchases 'of units 
' and distributed them to schools or Individual teachers based on Interest 
and experience. In one school d Istr let, microcomputer^ were a I located to 
teachers only after the teachers had demonstrated how they would use the 
microcomputers. In another school d Istr let, teachers received 

microcomputers only after completing a training course on computer 

operations. ^ 

^ ... 

In school districts where microcomputers were used for both administrative 
and instructional applications, the mixed usage was determined in the 
initial planning stages. The initial adopter or planning, group 
Investigated both tyoas of mi crocompyter uses. This was then reflected in 
the initial purchasing and allocation decisions. The first microcomputers 
were allocated spac I^Jca I I y for either instructional or administrative use, 
and resources for software were made aval I ab I e to support the application. 

, /How Did Initial Patterns of Use Change Over Time ? 

During later stages of Implementation progress, a microcomputer system may 
..expand from its Initial pattern of use to include other types of 
applications. In the 12 case studies, expansion from instruct iona I -on I y or 
administrative-only microcomputer use to mixed uses was a common direction 
of growth for microcomputer systems. In nine school districts with 
microcomputers initially devoted to Instructional uses only, five later 
expanded to include administrative applications. In none of the 12 school 
districts had administrative applications dominated or displaced 
instructional ones. 

In fact, the potential relationship between the two types of applications 
appears to be a positive one* A microcomputer system with both uses does 
not guarantee implementation progress, but it does seem to be an important 
factor in the continued growth and success of microcomputer use In a school 
district. In the ^12 schoof districts studied, neither instructional-only 
' nor admin i strati ve-on I y systems had grown and expanded as .readily as mixed 
systems. The mixed systems tended to produce the needed dual support and 
interest for both Instructional and administrative applications. 

For example, in four microe«teputer systems that began as Instructional only 
but later became mixed, one or more microcomputers were allocated to a 
jdi strict- level or principal's office for administrative purposes. These 
adm i n I strators served as strong supporters of m i crocomputer use , wh i ch 
* helped the usage to expands In one school district, dual support resulted 
in two new positions — one to concentrate on instructional appl ications and 
the* other to assist the Implementation of administrative ones. 

* 

ER?C— _^ 24. 
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BEST COPY AVAILABLE 



in school districts where microcomputer use had remained 
, or admin f strati ve-on I y, the micropoipputer systems had not 



In contrast, 

instructional, „ 

expanded In either applications or additional u'nfts beyond the original 
implementation. There seems to be a potential vulnerability of systems 
dedicated to only. one use due to sfaff turnover,, 
resources, and lack of continued interest/ * 



imbalanced allocation of 
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How Can I nstruct iona I and Administrative" Use be Coordinated? 



T 



To the extent 
\to 4 exist in 
strategies and 



that 
the 

procedures can 



both i nstrdct i onai and adm i n i strat i ve app 
same m i crocomputer system, d i f f erent 
be used to ma^iage^both types of 



I ications are 
coord i nation 
app I ications. 
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There is no one dleir advantage between a I locating separate units 
to the two types of applications and using the same microcomputers 
for both administrative and Instruct iona I use. Both coordination 
strategies have resulted in s.imi I ar growth and stability of the 
microcomputer systems. * - ■ , ■ 

Avoiding competition between the two types of uses can be achieved 
by provid ing • huf f ic ient resources for^nlrchasing hardware and 
software and for training both teacfiers 'and administrators to 
support both types of appl ications. 

Where units are shared for both types of uses, the administrative 
use can be scheduled at times when there is no instructional use. 

The ability to purchase microcomputers incrementally allows for 
the acquisition o*f additional units when either instructional or 
administrative use reaches a level wraere competition could arise 
with other applications. This featum may be different than that 
possible with the more traditional mini- and mainframe computers. 
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Microcomputers for Special and Regular Education 

Collaboration or Competition? 



A key question to ask when planning microcomputer use is v- 

Does special education need its own system of microcomputers, or can 
special education applications be fntegrated with cither' microcomputer 
0 applications in- the school district? 

When aval I able resources are shared, microcomputer adoption becomes, for 
one thing, more affordable. However, each educational program in a school 
or district has its own objectives. A shared microcomputer system should 
be designed and managed to fairly address the particular needs of different 
users. * & 



What is the Evidence on Shared Usage? 



Case studies were conducted in 12 school districts where microcomputers 
have been used in special education. One of the factors considered during 
selection of the case study sites was whether or not regular and special 
$ Education programs shared their microcomputers. Preliminary information 
".(prior to the site visits) suggested that only half the sites included 
shared microcomputer systems. The eventual case studies,* however, dis- 
closed that over time most of the school districts had developed collabora- 
tive patterns for use, of the microcomputers. Only three (o-f the twelve) 
microcomputer systems remained restricted solely to special education use. 

Participants in Initial Adoption of Microcomputers 

Microcomputer use, especially for ' instruct iona I applications, was o'ften a 
"bottom-up" rather than a "top-down" process. The initial user was often a 
teacher, operating in relative isolation from district-level administra- 
tion. This was true for both special and regular education instructional 



In some cases, teachers actqg,! ly purchased the first micro- 



appl i cat ions. 

computers with their own personal funds, or the equipment was donated by 
private groups — parents 1 associations, advocacy groups, etc. In :a few 
cases, bake-sales or other fund-raising activities were conducted to pur- 
chase the initial microcomputer(s). 

microcomputers increased, administrators came to play a 
in their purchase, allocation, and management. In fact, 
ial education) d istrict-Jevel administration came to exert 
ng" influence over microcomputer use in a majority of the 



As the number of 
more* d irect role 
general (not spec 
a ke.y "central izi 



districts studied. 

In contrast, special education administration was not as 'directly 
involved — neither in initial planning and adoption, nor in subsequent man- 
agement of the instructional applications. There were a number of possible 
reasons for tjjis:' 
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• Special education administrative staff were relatively few In num- 
ber land their time was heavily allocated to other tasks: assess- 
ment, placement, records and reports, etc. 

• The Impetus for Instructional appl ications came from special educa- 
tion teachers. When special education admin Istrators, became 
I n vo I ved , they were usua 1 1 y more I n terested I n adm I n I strat I ve 

'applications of microcomputers (such as for IEP f s and^ctij Id count" 
data). 

• In "an atmosphere of reduced local* .budgets and Increasing demands 
for services, special education administrates* were often neluctant 
to provide funds for purchase of m I erfceompufflr equipment. * 

Consequently, special education teachers relied on equipment purchased or 
provided with other resources. In using this equipment^ the teachers 
Interacted more often with general staff (regular education teachers, 
administrators, and microcomputer coord I nators) than with special education 
administration. 

Later Col laboratlve Patterns 

Absence of special education administrative involvement did not* prevent 
special education tefchers frcpn using the microcomputers. In nine (out of 
twelve) districts, special education teachers and students used equipment 
and software that was also use#Pby regular education./ Special education 
shared the microcomputer resources with computer literacy and programming 
courses, remedial and Title I glasses, gifted and talented programs, and 
other elementary and secondary programs In a variety *of academic areas. 
Following the Initial purchase and adoption of microcomputer^, most col- 
laboration occurred at the school bui Id ing level— between teachers, princi- 
pals, and school microcomputer coordinators. In a "number of schools, 
special education teachers (or for/ner teachers) served "coordinator" roles 
for the microcomputer applications. 

What Were the Effects of Collaboration ? : 

Many elements of collaboration seemed to have a positive Impact^' The 
growth of microcomputer use wars^sfrrongest In schools and districts where 
regular and special -education shared the/equipment. Teachers from the 
different programs were engaged In more Interdisciplinary Interaction. 
Some special education teachers felt that this sharing reduced their Isola- 
tion from other sphool staff. 

Slml larly, some special educators also credited collaboration with improve^ 
ments in communication and social I zat ion between special education students 
and their non-hand Icappqd peers. In one district; they coined the term 
"reverse mainstream Ing." $ During the Initial tftloptlon of microcomputers, 
special educ&TTon staff -and students had first priority on the equipment. 
Now that regular education was beginning to use -the microcomputers, special 
education staff and students were In a position to "show them the ropes." 
Regular students would sometirpes come into the special education clqfsrooms 
to use the microcomputers. Handicapped students would tutor them and 
Introduce them to basic appl Ications— operati ng the hardware, loading and 
running programs. This, the teachers felt, Improved the students 1 confi- 
dence and sense of self-esteem. 

v '"' ' ' 
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Further, when, members of different groups collaborated, the numbers of 
users and units grew. This Increased the availability of resources (human 
and material) for everyone In the system. Special educators used software 
that 'had been purchased for regular education classes, and vice versa. 
Inservlce training, and technical assistance activities were shared across 
staff from the different areas. Users' , groups and coordination groups In 
the schools Included both regular and special education participants. 

What are the Possible Problems In Collaboration ? 

there are two principal areas where problems carv develop. The first 
relates to the process of col laborat Ion— Is the system designed so each 
user gets a fair share of the resources^ The second problem area relates 
to the nature of the application — does collaboration dilute the special 
usefulness or effectiveness of the microcomputers for spec! flc .groups? 

Regarding the process of collaboration, the findings were very positive. 
Special educators were generally satisfied that they were receiving a fair 
share of the resources. A variety of procedures were Implemented In the 
districts to ensure equitable distribution. In some cases, microcomputers 
that were purchased with special education funds were clearly marked. In 
one "computer lab" setting, each unit was stenciled, t in large block let- 
ters, Indicating the source of Its purchase. This served as a reminder to 
all that special education (and other discretionary program funds) had made 
.this equipment available. Those who were responsible for scheduling or 
coordinating the use of the equipment kept this factor In mind. They made 
sure that the program areas that provided the equipment had first priority 
usage. ^ 'J&lfai'- ^ 

Additionally, In all districts that shared ThjKHpl pment, there was an 
understanding that It was In everyone's best InTwest to cooperate fairly 
In a I .location qf the resources. This sense of cooperation was seen as cru- 
cial to winning continuing administrative (e.g., principals') support for 
expansion of the microcomputer systems. 

Regarding the second issue — the nature of the microcomputer applications— 
the findings may not have been* quite as satisfying. Although there were 
some notable exceptions, most of the- instructlonal'appl Icatlons In special 
education were limited to very simple "drl I l-and-practlce" exercises. 
Special educators, however, v did attribute a number of extra benefits to 
this type of computer-assisted instruction when used with handicapped 
students: 

• In some cases,' handicapped students do need more p^ract 1 ce on les- 
sons than do their non-handicapped peers. 

• The relnforcers built Into many "drl I l-and-practlce" exercises, and 
the nonthreaten Ing correction provided with this software, are 
successful activities to get the students to do more, than they 
would (with workbooks, for example). 

• CAI "drl I l-and-practlce" exercises have an additional, classroom- 
management benefit. While some students are working on the compu- 
ter, the teacher Is freed-up to provide individualized Intruction 
to other students. 
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Nonetheless, members of the research team were disappointed at not finding 
more examples of Innovative use of microcomputers or applications that were 
more specifically linked to the particular needs of handicapped students.. 

What Can be Done to Improve the Usefulness of Microcomputers 
In SpecJal Education ? 

As the above example demonstrates, microcomputer applications of greater 
Specific value to handicapped ch 1 1 dren are possible* They do, however, 
require more planning and the provision of specialized technical assistance 
and training for the teachers. All too often, It seemed that special edu- 
cation, teachers simply adopted what was already available (hardware) and 
software) In the school. Special education will have to, Jt would seem, 
play a more active role In determining the applications and preparing staff 
to use the microcomputers. 

Along these I Ines, special education administrators should become more 
in vo I ved In pi ann I ng aqd dec I s I on-mak I ng regard I ng the m tcrocomputers . 
Working with teachers who are familiar with the technology, efforts should 
be made to identify and acquire software that Is more appropriate and 
instructional ly sound. 

A key step In this process would be to provide Inservlce training that 
emphasizes the elements of good Instructional software that contribute to 
appropriate, Individualized learning for each student. Because these ele- 
ments are useful for Instruction of both regular and exceptional children, 
It may not be necessary to establish separate training for special educa- 
tors. Nevertheless, special education administration should see to it that 
these features are Incorporated In the training that staff receive,. 

Finally, attempts should be made to Identify Innovative and more specia- 
lized applications of microcomputers that have particular value' for stu- 
dents with specific physisQ^I, fcnsory, or communication handicaps. As 
special educators become, more knowledgeable about microcomputer-based, 
devices and peripherals, efforts should bemad e to Introduce these develop- 
ments Into school districts. Many of these Impa Irment-compensatlon devices 
will Increase the ability of handicapped students to recelva appropriate 
Instruction In less restrictive settings. 

In summary,, the research disclosed that special and regular education can 
work cooperatively to Introduce this technology In the schools. At this . 
polnf in time, the nature of Instructional applications Is limited by the 
recency of this technological Innovation— ^both for regular and special edu- 
cators. As time goes on, greater usefulness and sophistication In micro- 
computer appl I cat Ions wl I I occur as educators and administrators play a 
more proactive role In planning and managing microcomputer use. 
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Emerging Staff Roles for Microcomputer Implementation 



The increase in numbers of microcomputers and the growing diversity of tbeir 
educational application create a need for consgious management of microcompu- 
ters In a school district. Such management entails the coordination and admin- 
istration of dally activities and decisions regarding planning, design of 
applications/and microcomputer use. Specific activities incfcjde: 



purchasing and allocating microcomputers; 
reviewing, purchasing and distributing software; 
maintaining a central file/catalogue of software; 
• scheduling and planning computer use; and 
•> schedul Ing and providing training and technical assistance. 

This bulletin will focus on the emergence of microcomputer specialists and 
coordinators in school districts to satisfy these management requirements.* The 
report describes the new skills and responsibilities required of special educa- 
tion staff whose districts have Implemented microcomputers, and strategics dis- 
tricts can use to coordinate their microcomputer systems. 

The information in this bulletin Is based on case studies conducted In 12 
school districts where microcomputers were being used in special education. 
The coordination patterns In each district were documented' to determine the 
extent to which new organizational roles were created or adapted for managing 
the microcomputers. Individuals and groups who perforrrad coordination func- 
tions were identified and their ro\es were examined. \ 

* i 

Different Coordination Patterns Emerged 

As schools acquired more microcomputers and software, and as the number of 
users and applications increased, the need arose for someone to manage equip- 
ment and serve\s technical resource to staff. The case studies disclosed that 
'In each district one or a few key individuals played major roles in adopting 
and advancing microcomputer use in the schools. At least one person served, In 
some way, as coordinator for the microcomputers. In soijne cases this role was 
formalized by administrators with a position statement- or title. These coor- 
dinators were .expl Icjt ly authorized tb manage the microcomputers throughout the 
district or in particular schools. In cases where the person' was not offi- 
cially designated by administrators, this role was filled in an Informal man- 
ner. These unofficial coordinators might only serve^as a resource In specific 
school buildings or, depending upon other obligations, provide technical assis- 
tance throughout the district. 

A teacher or administrator might assume additional microcomputer coordination 
res^phsibl I Ities along with current duties; in these instances the new role was 
an alteration of a previous position. In other cases, an entirely new staff 
position was created; the coordinator would then work part-time qr full-time In 
thisV^c 
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Some districts establ Ished t pi ann I ng teams that managed decisions regarding 
implementation of microcomputers, ' In such cases, a combination of management 
patterns coexisted: decisions would be made at the district level regarding 
purchases and funding while teachers and principals at the school level would 
determine actual use of the microcomputers as well as purchase, distribute, and 
maintain a software catalogue* 

Appoint a Coordinator 

A critical management strategy was to appoint a microcomputer coordinator . 
Ideally, a coordinator would bq designated early inthe implementation process 
to ensure continuity within the school district and therefore conserve dollars, 
time and effort.. The coordinator would help by: 

• providing sound advice regarding hardware and software acquisitions; 

• allocating units to specific classrooms or office locations; 

• offering training and technical assistance to teachers; and 
^ maintaining and upgrading the system. 

Given these responslbi I It ies, *the coordinator should be someone who had experi- 
ence with and an understanding of microcomputer applications In education. 

the same person or group that had Initiated or adopted the first microcomputers 
in a school- district would be ' strong candidates for the coordinators 1 role. 
These candidates typically would possess microcomputer expertise as well as 
familiarity with-the equ I pment .used in the district. Former or current teach- 
ing, exper lence would prQi<lfi§ a better understanding of the needs of the teach- 
ing staff. If . the coordinator would be In charge of purchasing and allocating* 
equipment, then he or she should have that authority or at least ttte ability to 
solicit administrative support. As the microcomputer .system expanded, the 
coordinator might need to reduce his or her direct teaching duties and increase 
management responsi bi I ItTes. „ 

In six of the twelve, districts visited, the coordinators (formal or informal) 
came from the ranks of special education — they were currently or had formerly 
been special education teachers. This special education representation in man- 
agement decisions was helpful In meeting special populations needs: In identi- 
fying appropriate software, planning appropriate inservice training, and pro- 
viding technical assistance regarding specialized equipment. 

* 

Examples of Coordinator Responsibilities ' 

Whether the coordination activities were conducted by a single individual or a 
planning group, the responsi bi ft t Ies were similar. In general the coordinator 
must address decisions regarding: 

• acquisition, allocation and distribution of microcomputers; 

• maintenance and upkeep; 

• trouble shooting; 

• technical assistance and training; 

• software ti^yelopment, selection, evaluation and storage; and 

• planning applications and scheduling microcomputer use. 

The following are examples (from the case studies) of coord inators ? functions 
In districts where thes© roles were either formally or informally designated. A 



er|c" 



no 



31 



MICROSPED Information Bulletin 7 



Page 



In a one-school vocational and technical education district, the superintendent 
appointed a special education resource teacher to the position of microcomputer 
master* teacher • This new role required the special education teacher to add 
coordination of the microcomputers In the computer lab to his regular teaching 
responsibilities. He, was in charge of providing InService training, maintain- 
ing equipment, and serving as a resource to the staff. A second person In this 
same district was designated the microcomputer specialist arid was responsible 
for schedul ing and managing thp use of the other computers in the district. He 

also maintained the district 1 ? software library. 

<* 

In a larger, suburban school district (6,900 students), a var iety'of Yt>l es for 
managing the mi croccpmputers , emerged. A formal coordination group at the dis- 
trict level was responsible for the development of instructional and adminls- v 
trative applications, insetrvice training, maintenance and use of computers, and 
coordination and comp I I at ion of software. However, the media specja lists in 
each school building maintained the Jn-house software- co 1 1 ect Ions, provided 
technical assistance and managed school-based applications of the* computers. 
By the' first year of implementation three full- time positions to manage dis- 
trict's microcomputers had been established: a data processing/dissemination 
specialist, a- programmer analyst consultant*, and an Instructional computer con- 
sultant who supervised tfre media specialists in each school. 

I 1 
In a similar district, a special educatiop resource teacher took on a newly 

created role of part-time computer curriculum specialist. Her responsibilities 
Included developing educational computer programs, designing staff development 
activities, coordinating use of equipment, and preparing budgets and purchase 
orders for the director of special education. She also developed and imple- 
mented pilot demonstrations of new microcomputer * app I i cat ions in the class- 
rooms. A 

Typically, in districts wlthouy an official computer coordinator, early micro- 
computer enthusiasts Were a resource to new users and continued to be 
approached Jnforma I ly by teacpers and administrators for ongoing technical 
assistance.* Jn a large urban school district, purchases of microcomputers and 
design of applications were conducted independently wfthfn schbols. The micro- 
computers were assigned to teachers who had requested them. The first mciro- 
computer was acquired by one of the speciaJ education consul ting' teachers and, 
subsequently, he considered microcomputer assistance part of his support role. 
He offered suggestions on using the equ I pment, . transported computer^ between 
buildings, and trained teachers for new applications. He advised teachers on 
fhe .^CTH^ility of particular software and distributed software as needs arose. 

A large, rural northwestern school district had established various Informal 
coordination committees over the early history of microcomputer Implementation 
In the district. User groups emerged that were specific to particular hardware 
brands. These provided support' and some trainlr\g for teachers. Excessive var- 
iation In purchasing and allocation policies, however, led to problems of 
incompatibility'. This prompted the d I strict' admin istratlon to step in and 
place a freeze on additional purchases until more comprehensive coordination 
could be es+abl Ished. 
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Problems to Avoid 



Lock of coordination led fo problems that could impede effective use of the 
microcomputers. Without monitoring, direction, or guidance from p coordinator, 
users operated independently of each other* Lack of communication could resu lit 
in isolated purchases and duplicated costs. People who were unaware of appli- 
cations within their buildings, or across the district, did not benefit from 
the shared experiences of others. Increasing diversity in the types of compu- 
ters purchased also led to, incompati b i Uty of software, and limited sharing and 
more efficient use of the computers. 

Appointing a temporary coordinator — such as only for the duration of 'special 
projects — might inhibit subsequent growth of the microcomputer system. Some 
districts adopted initial microcomputers through grants wfilch specifically 
st i pu I ated how the m i crocomputers were to be used. A coord i nator was then 
designated for the duration of the project- only. It would have been helpful 
for districts to actively. maintain this position beyond the grant period to 
insure continuity of use. and smoother transition from project to general use. 
For example, ooe district terminated the coordinator position at the completion 
of a federa f project. Staff reported that without the continued management and 
technical assistance provided by the coordinator, the units were unused, or 
were only used in the limited manner original ly 'specif led' by the grant.. 
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When the coordinator was the primary user, a coordination team 
f erred I In districts implementing predominantly administrative 
the primary users might be limited to the ffew 
offices. When others weren't familiar with the 



might be pre-: 
app I (cat ions, 
staf f I ocated in d i str i ct 
units or applications, the 



entire system became vulnerable to staff turnover. a A coordination team would 
help maintain continuity should the primary user leave the district. 

* 

Rapid growth without effective management might lead to inefficient use or-ldhe< 
microcomputers, -so coordinators should be familiar with and keep pace with the 
growth of the microcomputer system throughout the district. They should be 
aware of a I I types of hardware used in the district and should arrange techni- 
cal assistance activities compatable with equipment. • Training opportunities 
and scheduling should accompany new purchases and increases in users. 

The responsibilities of the coordinator and/or members of the coordination team 
should be clearly designated so there is no confusion over whom to turn to when 
in need of he I p. One person may be instrumenta I in a I locati ng funds for the 
acquisition of units, another in set-up and Installation, a third in review, 
evaluation and cataloging of software. Whatever the division of expertise, 
staff should know where to go for technical assistance. 

Next in this series: Training Strategies for Microcomputer Implementation. 
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Training for Microcomputer Implementation 

For educa^jprs to be able to use a microcomputer effectively they must know how 
to operate It; how to select, evaluate and run software; and how to Integrate 
the technology Into the school system. New users of the microcomputer system 
require training If the units are to be used to their full extent. Training, 
opportunities are essential, not' only for successful Implementation, but also 
for subsequent growth of the microcomputer system. * 

, * ■ 

This Bulletin will focus on the relationship between the progress of 
microcomputer * Implementation In school districts and the availability of 
training opportunities for educators and administrators. Examples of training 
approaches observed In school districts will be described. The Information In 
this Bulletin is based on case Studies conducted In 12 school districts where 
microcomputers were being used jn special education. The research Investigated 1 ' 
the type and nature of training opportunities available for teachers ,and 
administrators during the implementation of the microcomputer systems. % 

For the purposes of this 1 study, tra i n I nq was defined as organized, ^service, 
group instruction. This definition of training Included "multiplier" approaches 
where individuals trained were required to train others. Totally Individualized 
Instruction, however, such as one-to-one technical assistance, was not 
considered training. The growth of the system was defined as the rate of 
increase In users and units, expansion of app 1 1 cat Ions, and diversification and 
efficiency of microcomputer use. The case studies examined training activities 
for planners and users of microcomputer ' systems In all stages of 
Implementation. The level of available training was expected to be directly 
associated with the growth of the system. 

* 

A clear relationship emerged: 

Those districts that demonstrated the most growth also offered major 
resources ror training teachers and administrators during the 
Implementation stage. ^ 

What Training Was Offered? * 

In the studied school districts, a combination of group training opportunities 
was made available. A major training approach was district-organized inservlce 
on a variety of topics and levels, offered on a continuous basis. District or 
bul ldlng-»level microcomputer- experts or computer coordinators provided- 
additional help and Information. Other resources available Included user 
orientation, bul Idlng \lnservlce, classes for parents, , classes at local 
universities, school clubs' and user groups, and Individual technical assistance 
by a computer coordinator/expert. 

The history of training across the 12 school districts studied appeared to 
follow a distinct sequence. The first microcomputer users were typically 
self-taught. The adoption of the' first few microcomputers was usually Initiated 
by computer enthusiasts, often se I f-tra I ned or Intrinsically sei f-mot I vated 
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to seek training on their own. Their knowledge came from studying the hardware 
and software documentation and, In a few cases, from taking college courses. 'As 
new users became Involved, the Initial adopters provided Individualized 
technical assistance to them. This informal tutoring and sharing 6f Information 
established an atmosphere that encouraged others to become interested. This 
expansion. In turn, created a demand for more formal training, which could not 
be met through the efforts of -an Individual providing only one-to-one technical 
assistance. 

Does Training Make a Difference? 

During the early stages of microcomputer implementation in school districts, 
training did not appear to be a critical factor. This early phase was 
characterized by Individualized technical" assistance, orientation, and 
exploration. This form of Instruction appeared to satisfy user needs as long as 
there were only a few microcomputers In the system. However, Individualized- 
technical assistance appeared to limit the rate of increase in users, as the 
computer enthusiast could only train one or two individuals at a time, therefore, 
taking longer to reach all the users within the system. When the size of the 
system expanded beyond the first few microcomputers, the training needs of the 
increased number of users required more formal training to be established. 

Furthermore, training must keep pace w.ith the growth of the microcomputer system 
N until most users are trained. In one dlstr let, the increase in the number of 
microcomputers was^so rapid, it outstripped the training opportunities. Some 
j teachers had received microcomputers even though they had not requested them; 
others reported that they did not know how to operate the units, and the 
microcomputers stood idle. Although the number 6f units had increased, the 
number of users did not, and no new- appl ications vtere developed. Trained users 
are more efficient users: they can produce desired results in less time, using 
fewer resources. 

Why TYoln? 

The case studies demonstrated the importance of providing for training for 
microcomputer users. Organized, formal training opportunities enhance the use 
of microcomputers in several ways: 

' * 

. Training fosters intelligent planning for additional microcomputer 
implementation. A I though Strain Ing may not be crucial In the initial 
planning stage, It can be useful for establishing Interest and awareness 
of the system and for helping educators make Informed decisions. 
Training increases local knowledge and expertise and helps to develop a 
resource pool of qualified personnel who can cope with potential 
problems that may arise. 

. Training helps to meet Increased Information needs as programs and 
applications expand, When new uses of the microcomputer system are 
introduced, a trained staff facilitates a smoother transition. Training 
provides tar continuity of the system, and helps to dispel anxiety and 
resistance to using microcomputers. 

• Training offers opportunities >f or communication and support among users 
...of the microcomputer system. The more knowledgeable the staff Is, the 
more likely Interaction and sharing between users will occur. 
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Training, facl 1 1 fates efficiency of use and diversity of appl Icatlons. 
Trained staff are more likely to use the system. The more comfortable 
and experienced users become with the system, the greater the 
probability that applications will be expanded and developed* 

Training helps ensure the longevity of the "system. Without training for 
new users, the system Is vulnerable to staff turnover. 



Training Strategies 

The most critical Implementation strategy for microcomputer training Is to plan 
for and formalize the training. Decisions regarding training policy, future 
training opportunities, and tralnKng resources are best addressed early, during 
the adoption and planning stages. At this point, planners can start to Identify 
resources outside the school system Csuch as local computer clubs, vendors, 
colleges, and universities) to supplement district-sponsored training. Training 
requirements and specifications can also be solicited (such' as : conducting 
training sessions, Identifying training needs and supplying materials) during 
the bid process when microcomputers are purchased. In addition, planners and' 
trainers should Identify and make use of local student and teacher enthusiasts 
and experts to conduct training sessions. For example. In one school district 
high school students taught a five-week evening course In computer literacy and 
BASIC programming as a fund-raising event for their computer club. The effort 
was so successful , they followed It with a course In advanced programming which 
was heavi ly attended by both teachers and residents In the ' district. 'An 
Inservlce strategy ' In an elementary school In this' same district Included a 
multiplier approach. Five students at each grade level were trained In how to 
operate the microcomputers. These students then trained more students until 
everyone In the school Was aWe to use the microcomputers. 

A variety of useful strategies and policies for organizing microcomputer 
Inservlce training was. observed during the case studies. One district made a 
policy decision during the planning stages not to distribute microcomputers to 
the teachers until they had been trained sufficiently to use the microcomputer 
correctly. At another site, teachers were required to develop a plan 
demonstrating how they would use the computers in their classrooms as 
justification for receiving one. Other districts offered Incentives (besides 
receiving ;a microcomputer) for attending Inservlce — such as' tuition 
reimbursement, release time from class, or accumulated credits for additional 
salary Increments. 

What Should be the Content of Inservlce Sessions? 

The case studies also Identified appropriate content for microcomputer 
Inservlces. "Quality" training In the districts was perceived by users to mean 
relevancy of training topics and comparability between the equipment used In 
training and that available in the schools. Programming (such as In BASIC) was 
not felt to.be an appropriate objective for Introductory Inservtae training. 
Most teachers were not Interested In learning how to program; they simply wanted 
to be able to use tW^microcomputers. Effective content for Introductory 
training as reported by teachers Included: ^ 



e 
e 



microcomputer operations, features, and hardware; 
loading and running CAI software; 
Integrating computers with the curriculum; 
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• knowledge of available software and what it will do; 

e how to review, select, and acquire additional software;. 

• saving programs and copying diskettes; and 
e using the microcomputer creatively. , 

Effective content for later (advanoed inservice) training included: 

e programming (especially BASIC); 

• authoring languages; 
e word processing; 

e computer-managed instruction (CMI); and 
e other admin i strati ve app I teat ions. 

...... ' * 

Separate Tra Ininq for Spec I a I Educators? 

It was not necessary for school districts to develop and conduct separate 
training for regular and special educators. In a I I of the districts where 
special and regular education staff shared the microcomputers, special education 
teachers received the same Inservixe training as regular education teachers. 
One reason for this was that special education software was not readily 
available -In these districts, so the same software was used in both regular and 
special education classes. TralrHng of special educators should emphasize 
critical review and evaluation of • software. However, special education 
incorporates some Instructional aspects not generally required In regular 
education, such as the ability to adjust the courseware to suit the needs of the 
particular student— the core of Individualized Instruction. Yet aj_l_ educators 
need to be made aware of software features that can be used to modify the 
presentation of lessons to students. Several features to look for In software, 
that haye particular application In special education' include: 



e 
e 
e 



the ability to control the pacing of instruction In lessons; 
subroutines for monitoring, recording and reporting student progress; 
the ability to modify the -level and nature of relnforcers presented to 
the student; and , 
' e options for adjusting sequence of programs, time limits, mastery 
criteria, and Item repltitlon, depending on particular needs of specific 
. students. . ^ ' 

In addition, some special education populations (e.g., severely handicapped) may 
require special hardware adaptations. Wherever specific adaptive devices or 
customized software is used, additional workshops on how to use this equipment 
may also be required. Discussion of these specific software and hardware 
features should be incorporated In aj J training programs. Both regular 
education students and those labeled handicapped can benefit from these 
genera 1 1 y *" sound I nstruct I ona I techn I ques. Spec I a I educat Ion adm I n I strators 
should make sure that these elements are presented In training that special 
educators receive. 
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Microcomputers,. Minicomputers, and Mainframes: 

How Do They Relate? 



Three Types of Computers 



School districts now *yse a variety of computers,, for'*, both 
instructional and administrative purposes. In add Itlon to differences In 
brands, three types of computers may be distinguished, roughly according to 
their memory or storage size: microcomputers, minicomputers, and 
mainframes. The size d istinctions are gradually being blurred, but in 
general microcomputers are the smallest of these three types (up to about 
128K), minicomputers operate in a middle range (between 512K.and 102K), and 
mainframes are the largest. 

Besides being the smallest of the three types, microcomputers are 
usual Jy used as independent, self-standing units. In contrast, the on-line 
terminals for min Icompgffers and mainframes, are electronically connected 
("hardwired") so that/ if the main computing unit is not operating, none of 
the terminals will operate either. Typically, a school district with a 
minicomputer or mainframe njpy have twenty or thirty terminals, located in 
different bui Idings, but al I part of ^ the same 
Microcomputers can be linked electron ica I ly* into a siml 
but th i s Is not how they have genera I I y been used i n 
Thus , one may cons J der m i crocomputers to foil ow 
arrangement, and minicomputers and mainframes to follow central 



computer system, 
lar configuration, 
school d istr icts. 
a decentra I i zed 
zed ones. 



Given these differences Jn size and arrangement, a reasonable set of 
questions might-be: 

<* 

N • Are all three types needed? 

• If so, whaf functions are best., performed by 
each? and 

• Does col laboration or compet it-ion occur 
among, those staffs responsible for each of 
the three types? 

An ongoing study of microcomputer implementation in schools, emphasizing 
the uses, of microcomputers in special education, examined these questions 
in twelve school districts, and the findings and their imp I i cat ions are 
reported below. 



38 



+ 



MICROSPED Information Bulletin 9 



Page 2 



* — : 



HI 



* ; 



>^:..vA-. : 



Uses of -the Thr6a Tv0es» tffld 



• : r ^ A 1 t;: twe l ye < 1 sir i cts Vflfctf .ft$f$l the subject of study had extensive 
'exper I en$e,; I n us I ng mtcro^puter-S * ; . the twel ye districts were located in: 



Abingdon, Va. 

• Cheyenne/ Wyo. 

* Hopkins, Ml nri. 
Linden, Mich. '. * 
Pittsburg, Cal If. 

■Shelby, Ohio 



• BoiW'City, Idaho 
. ; Corrtiia.ck* ,i N.^Y. 

• Lexington', .Mass. j 
Oakhurs/I", Ni J. l 

, Prescott, 4 At i z^- 
. • Ta I I ul ah, 



La. 



Of 'these twelve, all also used minicomputers or mainframes. In some cases 
(e.g., Lexington), the minicomputers were owned by the district; in other 
cases (e.g., Linden, Pittsburg, Commack, and Shel by) , mainframe service was 
purchased (leased) from some external organization, such as a commercial 
vendor, a regional educational agency (an 1 n termed i ate ; un it or intermediate 
.school district), . or a state department of education. The larger the 
.school di-strict,,' the more likely it was to<utNize a mainframe computer.. 
In four cases (Boise, Cheyenne, Oakhurst, and Prescott), the district 
actua I ly; owned a mainframe. 

Where a district had access to both microcomputers and either 
minicomputers or mainframes, a similar division of functions had emerged 
across districts. The microcomputers were generally used for instructional 
purposes, and the minicomputers or mainframes were generally used for a 
variety of administrative purposes, including: test scoring, attendance, 
student records, and grades, as well as payroll, budgeting, personnel, and 
accounting. . 

Two important shifts, however, also were occurring in the twelve 
districts. First, although the on-line terminals for minicomputers or 
mainframes, had previously a^so been used for i n*<r uctiona 1 ! purposes with 
computer science or computer programming dashes, this application was 
-being shifted over to microcomputers (e.g. ,• Cheyenne, Oakhurst, and 
Tallulah). Second, microcomputers also were being increasingly used for 
administrative applications, such as v the maintenance of rosters and lists, 
school-level test scoring, and budgeting (o.gi, Oakhurst, Prescott, and 
Lexington), as well as Individualized Educational Plans (e.g., Tallulah and 
Prescott). 



9 



Both of these, continuing _ trans it ions appeared to reflect the 
continuing growth of microcomputer systems and use in school districts, 
with some of this growth occurring at the expense of minicomputer and 
mainframe systems. At the same time, certain minicomputer or mainframe 
functions appeared to be permanently relegated fo these larger 
Computers— e.g., functions requiring the routine processing and enumeration 
of large, amounts of data, as in grade reporting, payroll, and attendance 
functions. 
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Organizing to Use Microcomputers, Minicomputers, and Mainframes 

( * 1 Historical ly, computer usage in moderate to large school districts has 

K ' been) under the control of a data processing department. Such a department, 

located at the district level, would manage the administrative appl icationsi 
, andlalso interact with the mathematics department i.n implementing computer 
sc ferice c I asses. - 

the findings from the twelve districts showed a different pattern of 
supervision over the microcomputers. In most of the districts, when 
microcomputers began to. be used, the supervision of these smaller computers 
was by staff persons outside of the traditional data processing 
department. This pattern was fdund in four of • the five districts that had 
data processing departments (Cheyenne, Lexington, Oakhurst, and Prescott) , 
but not in the fifth case (Hopkins). The separation occurred in part 
because the early microcomputers were viewed more as showcase instructional 
equipment than as serious 'computat iona l ( facilities. In addition, certain 
microcomputer projects were initiated 'by small groups of teachers, with 
project-Specific funds (e.g., Abingdon and Shelby). < 

As a result of these different supervisory patterns, microcomputers 
have still tended to be managed by individuals outside of the main data 
processing departments; decisions about microcomputer additions and 
modifications also have followed a different path from decisions about 
minicomputer or mainframe facilities. In none of the districts was the 
microcomputer system initialed in collaboration with the minicomputer or 
mainframe system. Questions about coordination, If they occurred at all, 
only happened after a period of growth of the microcomputer system. In 
several cases (e.g., Boise, Linden, Shelby, and Oakhurst), the dual 
organizational _ roles— data processfng vs. microcomputer 

supervision— conTTnue on their independent paths. 

In, spite of the fact that microcomputers are gradually becoming mora 
powerful computers with larger memories, their separate organ i zat i jna I 
supervision— vis-a-vis minicomputers or ma inf rames— may be desirable. To 
attempt coordination would entail administrative costs for planning and 
personnel resources, when such energies might better be put into the use of 
the computers themselves. At the same time, because of the different 
strengths of the three types of computers, they are not likely to become 
overly dup I icati ve I n their function. 

In one case (Cheyenne), district staff became concerned about the lack 
of coordinated use of microcomputers and their minicomputer and mainframe 
counterparts. A moratorljggi* computer acquisition followed, with much 
disruption of the^9C0Jad±_Jl!K«rtur Ing of both small and large computef 
systems. Yet, the outcome o~uch attempted coordination has not clearly 
been an improvement over those districts that have made no such attempt. 
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Microcomputers. Minicomputers, and Mainframes; A Summary 
of Advantages and Disadvantages 

Moderate to large school districts will probably continue to have bctfh 
microcomputers and either minicomputers or mainframes, The three types of 
computers appear to have natural advantages and^li sad vantages that are 
complementary to one another. * ". * %P 

Microcomputers allow users to be free of several" disadvantages 
associated with minicomputers and mainframes: frequent "down" time of the " 
entire system; disruption of instructional functions -when critical 
administrative functions (e.g. , payrol I or grade reporting) need to be 
/accomplished; high costs of leasing • I ines; and inf lexibi I Ity of. placement 
of terminals due to their be^ng hardwired. In this sense, the 
microcomputers offer a decentralized and flexible syStem-that can readily 
be tailored to cha.rrges in instructional needs and developments. The 
microcomputer system can become "ded Lea ted" to instructional functions and s 
serves most of them very well... ' * 

.« Minicomputers or mainframes allow users to process large quantities of 
routine date and records, far beyond the current capabilities of 
microcomputers, and with greater reliability. Moreover, if a district 
chooses to lease rather than purchase its minicomputers or mainframes (a 
choice that is not particularly relevant for microcomputers) the leasing 

. arrangement may incorporate the upgrading of equipment to take advantage of 
Improvements in the* state of the technology. These improvements should 
reduce costs or reduce processing sigrvif icantly. 

a - 
ntenapce of a "dual" system — microcomputers on the one 
hand and minicomputers or mainframes on the other — also produces the most 
secure computer facility. It should be more difficult for students using 
microcomputers to access administrative records that are on a separate 
minicomputer or mainframe system, than the traditional arrangement where 
all functions were once 'performed within the same- computer system. Bright'* 
■uj students will always^ attempt to gain such illegal access, as highlighted in 
00 the movie "War Games," but the possibility of success will be much reduced. 

— Whether the maintenance of a dual computer system means the need for 

. 2> separate organizational supervision, however, is not clear. An experienced 

*C district, with/ sufficient knowledge of microcomputers, minicomputers, and 

>■ mainframes, may very well move toward an. integrated management and. 

O supervision of the entire array of computer facilities. However, 

O- completely independent , organizational units— one dealing with 

^ microcomputers and the other with minicomputers or mainframes— seem to 

Uj function equally efficiently.^ Thus, school districts may consider 

00- themselves as having * choice on this important organizational matter, 
recognizing that good* examples of both types of arrangements' ex ist. A 
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Supervising Microcomputers in the Schools: 

* From the Top Down— 

Or From the Bottom Up? 

Microcomputers can be purchased central ly by school district administra- 
tion, to be placed In computer "labs" or distributed to classrooms.' Alter- 
natively, microcomputers can also be acquired by Individual teachers cr 
principals for use In particular schools or classrooms. In addition 
microcomputers can also be adopted Vf an intermediate level— e.g., by* an 
educational department, such as special* education or science. 

This range of choices is one of the features of microcomputers that distin- 
guishes them from earlier and l,arger computing systems, such as mainframe 
or mini -computers. Systems based- on the larger computers did not accommo- 
date "decentralization." However, because each microcomputer Is a self- 
standing ynit, It can be adopted for Individual use, Independent of other 
computers that are present in the school district. This option offers a 
variety of management alternatives and, therefore, poses questions about 
the relative effects of different supervision patterns regarding microcom- 
puters: 
** 

• Is centralized (i.e., district control) management more or less 

advantageous than a decentralized (i.e., classroom or building) 
approach? 
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What are the benefits and problems associated with different micro- 
computer-management patterns? 

> 

These questions represent an issue,, centralization-decentralization, that 
was examined in case studies of 12 school districts where microcomputers 
have been used in special education. This issue (the last) of MICROSRED 
Information Bui let In reports the findings in this area. 

Definition of Supervisory Patterns . 

To examine this Issue, several activities were documented • in each school 
district: 

• The- decision to purchase the microcomputers; 

• The way in which microcomputers were allocated to classrooms or 
other locations; 

• The decision-making pattern for reviewing, selecting, and distribu- 
ting software; and « 

• The arrangements, if any, for training microcomputer users. 



42. 



MICROSPED Information Bulletin 10 Page 2 



The more these decisions were In the hands of district adml n Istrators, the 
more the microcomputer system was recorded as being centralized; th6 more 
these decisions were left to principals and teachers, the more the systems 
was regarded as being decentralized. . j 

Classification of the microcomputer system was not always an easy task. In 
some school districts, for example, the supervisory pattern changed over 
time. In other cases, the participants In decision-making Included both 
district-level and. school -I eve I staff* In all of these Instances, ay arbi- 
trary decision was made, based upon the degree to which central Ized ^or 
decentralized staff participated In key decisions. j 

What Patterns Were Found? * 1 

Neither centralization nor decentralization domlna^d the supervision of 
microcomputers In the 12 cases that Were studied. Sl^ systems were charac- 
ter 1 zed as centra I I zed ; four as decehtra I I zed ; and/ryo had shifted over 
time— one from centralization to docentral Izat Ion,, and one from decentrali- 
zation to central^ zation. 

The typical central Ized pattern occurred when district- 1 eve I administrators 
played an early role In adoption and management of the microcomputers. A 
decentralized pattern emerged when district- level staff did not participate 
In early implementation, or were only Involved In a funding or approval 
capacity. In decentralized systems, interest and expertise were clearUy 
localized at the school building I'evel— .with teachers and principals. 



Did the Pattern Make a Difference? 

, Neither pattern seemed to have ct^ar advantages. There were benefits and 
problems, associated with each. • The numbers of microcomputers and their 
users increased under both types of supervisory models. Difficulties also 
occurred under both patterns and, In many cases, seemed' to be associated 
with the management approach.* 

It was found ^iat excessive centralization could lead to allocation of 
mlrocomputers that disregarded the needs or Interests of the Intended 
users. Dvlber such circumstances, the microcomputers were underutilized: 
Vhey "gathered dust 11 In storage rooms and closets. Teachers complained 
That they had been "assigned 11 their microcomputer — they hadn't requested it 
and didn't know what to do with It once they received It. In one school 
district, the Initially-planned, centralized system Jiad proven a complete 
failure. Subsequently, teachers and bul Idlng-level coordinators acquired 
the microcomputers -end established successful decentralized uses. 

In decentralized systems, a different Jet of pitfalls was encountered. 
Growth of the systems was sporadic; Isilated microcomputer appi I cat Ions 
were vulnerable to staff turnover; theT presence of different brands of 
equipment led to problems of 11 IncompatlDl I I ty"; Independent users engaged 
In redundant and Inefficient software development and acquisition. It was 



MICROSPED Information Bulletin 10 Page 3 



• i 

found that excessive problems In a decentral Ized s/stem could I ea^ adminis- 
trators to "clamp' down" on microcomputer Implementation. In one district 
experiencing such difficulties (Incompatible hardware and software, Inter- 
school squabbles for control of aval labJe>resources), the |u~p~erlntendent 
Instituted a moratorium on the purchase of arty new microcomputer equipment. 

An Alternative Approach: the Mixed Model . 

Many of the school districts that were studied demonstrated highly success- 
ful microcomputer Implementation : 

• Numbers of microcomputers and available software Increased greatly 
from year to year; , 

A 

• Microcomputer ,appl Icatlons diversified, expanded, and became more 

sophisticated; , _ 

* 

• Numbers of users (staff and students) Increased and their skills 
and knowledge of microcomputer operation and utilization were 
enhanced. 

In every one of these cases, the supervision pattern Included both central- 
ized and decentralized participation: administrators and teachers co-oper- 
ated In management and Implementation decisions. When persons with both 
administrative and teaching skills collaborate during Implementation, the 
combination can be quite potent. Teachers can relate the microcomputers to 
actual currlcular objectives and claisroom needs. They can Identify rele- 
vant training and technical assistance requirements, and specify the types 
of software and hardware that are needed. District-level administrators 
can help coordinate the system and ensure that resources are made available 
for purchases of equipment and software, and for user training* Adminis- 
trative support Is also crucial to equitable assignment, allocation, and. 
schedul Ing of microcomputers. 

y 

How Can Teachers and Administrators Work Together to Manage Microcomputer 
Systems? ' : 

The most effective microcomputer systems- had^ two key characteristics: 

i. it. 

• The central coordinating group included both teaching and adminis- 
trative staff and was 1 1 mi ted In size ; and 

• Roles and responsibilities for managing the microcomputers were 
clearly defined and designated. 

Regarding the first of these factors, it was found that there was a limit 
to the size of the group of personnel who could work together effectively 
to supervise microcomputer Implementation. A small commmittee, with four 
to six Individuals, seemed to provide an effective working group. Beyond 
this size, groups seemed to suffer serious communication and concensus 
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problems that prevented efficient decision-making. As an extreme example, 
one school district had a microcomputer management committee with a repre- 
sentative from each school. There were over fifty people on the commit- 
tee. Such a committee may have served a "political" function, al lowing 
staff to air their opinions and concerns, but It served no useful purpose 
from a management perspective. In contrast, the groups that had two-or- 
three administrators and two-or-throe teachers or other building- level 
staff, proved to be efficient and responsive to administrative and In- 
structional microcomputer objectives. 

As for the second key feature, rol-es and responsibilities, the more suc- 
cessfuly groups designated management functions with greater clarity. For 
example, one person often served a key role for Identification, acquisi- 
tion, and d' >tr Ibutlng of software. Antfther person supervised the inser- 
vlce training. Another assumed responsl blj Ity for developing and coordi- 
nating administrative or Instructional applications. Each and every member 
of the group could participate In decisions across these areas/ but one 
person ensured that the activities In* each area were coordinated and' 
implemented. 



Regarding this last point, another feature documented In the case studies 
(and analyzed in an earlier Bu I letln , No. 7) bears repeating here: the 
Importance of -centralized and decentralized coordination. Emergence of 
"coordinator" positions was a characteristic of growth In microcomputer 
systems. In some cases, the coordinators were formal ly designed by admin- 
istration; In others, the early microcomputer adopters were recognized by 
new users as key technical support people within the schools. In a few 
school districtS7-partlcularly the larger ones with the more advanced 
microcomputer systems— formal recognition of coordinators emerged at both 
the district and the building levels. Coordination was essential at the 
district level to foster efficient and fair allocation of resources. 
Coordination was equally important at the school level to provide direct, 
responsive, and Immediate assistance to teachers. 

In summary, then, the patterns' of supervision documented in the case 
studies suggest that school districts should try to avoid the pitfalls of 
overly centralized and decentralized situations. The most successful 
systems Incorporated both district and building level participation In 
Implementation decisions. Coordination requires a small group of adminis- 
trators and teachers at the district level to be efficient, and technical 
experts within each school to assist other users. 

Editor's Note . This is the last of ten issues In this series. The full 
set of MICROSPED Information Bulletins can be obtained from the Regional 
Resource Centers and from the ERiC Clearinghouse/on the Hand-icapped and 
Gifted, CEC, Reston, Virginia. 
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